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FUNCTIONAL ANALYSIS AND INTERVENTION FOR BREATH HOLDING
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University of Pennsylvania
We conducted a functional analysis of breath-holding episodes in a 7-year-old girl with severe mental retardation and Cornelia-de-
Lange syndrome. The results showed that breath holding served an operant function, primarily to gain access to attention. The
intervention, consisting of extinction, scheduled attention, and use of a picture card communication system, resulted in decreased
breath holding.
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A variety of disorders are presumed to have biological bases because they involve physiological mechanisms. Although these disorders
may have involved physiological disregulation or abnormalities initially, it is possible that they may be maintained by other mechanisms
(Carr & McDowell, 1980). Breath holding is one such disorder. Breath holding occurs in approximately 27% of healthy children
(DiMario, 1992). Typically, it involves a sudden cessation of respiration, lasting about a minute, that is sometimes accompanied by
cyanosis. Although behavioral interventions have successfully reduced breath holding (e.g., Barrett, McGonigle, Ackles, & Burkhart,
1987; Singh, 1979), all published studies have included aversive procedures by default and none have been derived from the results
of a functional analysis. The purpose of this study was to determine whether a child's breath-holding episodes were maintained by an
environmental variable and to assess the efficacy of an intervention matched to the operant function of the behavior.
METHOD: Jeannie was a 7-year-old girl with Cornelia-de-Lange syndrome and associated severe mental retardation. Although her
past medical history included severe obstructive apnea, central apnea resulting in acute life-threatening events, and a seizure disorder,
none of these events was currently associated with her breath-holding episodes. Jeannie's breath-holding incidents occurred several
times per hour and typically led to cyanosis and sometimes brief loss of consciousness. Sessions were conducted in Jeannie's living
quarters or a therapy room in a short-term hospital setting. Medical supervision was provided during all sessions.
Breath holding was defined as an absence of breathing, indicated by lack of chest and other body movement. Although the exact
onset of an episode was sometimes difficult to determine, it typically began with an inhalation of breath and pursing of the lips
accompanied by a fixed stare. This was usually followed by head dropping, lips and fingertips turning blue, and drooling. The episodes
were always self-resolving, with resumption of breathing usually accompanied by a noisy inspiration. Data were collected via computer
on the frequency and duration of breath-holding episodes. Jeannie's blood oxygenation level was monitored during 12 sessions using
a Nellcor N200 Pulse oximeter. Hypoxic episodes were defined as episodes of oxygenation at less than 85%.
Interobserver agreement was assessed during 30% of sessions. Mean interobserver agreement for episode frequency was 76% (range,
0% to 100%). An agreement for percentage of breath holding was scored if duration data indicated overlap between observers during
at least 50% of the episode. Mean agreement was 92.5% (range, 78% to 100%). To assess agreement on hypoxic episodes, two
pediatricians independently scored all pulse-oximetry printouts. Mean agreement was 85% (range, 50% to 100%).
All sessions during both the functional analysis and intervention phases were 10 min in duration and were conducted by a single therapist.
During the functional analysis phase, Jeannie was exposed to five conditions using a multielement design (Iwata, Dorsey, Slifer,
Bauman, & Richman, 1982/1994). These conditions were (a) play, during which Jeannie and her therapist engaged in preferred
activities; (b) attention, in which attention was given contingent on breath holding; (c) tangible, in which food and preferred toys
were provided following breath holding; (d) escape, in which task demands were removed contingent on breath holding; and (e) alone,
in which Jeannie was placed in a room by herself relatively free from stimulation.
An intervention was implemented in the attention condition and was evaluated using a reversal design. The intervention consisted of
ignoring breath holding, providing scheduled attention, and teaching Jeannie to mand for attention using a picture card. During intervention
sessions, Jeannie's therapist instructed her to play independently and diverted her attention to an activity. At 1-min intervals, Jeannie was
approached and prompted or guided to hand the therapist a picture card containing a photograph of Jeannie's therapist playing with her.
The therapist then played with Jeannie for approximately 30 s. If Jeannie independently requested attention by touching the card, she was
praised for doing so and approximately 15 s of attention was provided. This procedure was repeated throughout the intervention. If breath
holding occurred, it was ignored; however, a 10-s window free of breath holding was required before attention was provided.
During the last intervention phase, attention was gradually provided less frequently. By the last two sessions, Jeannie received
attention only once every 5 min. In addition, to make the picture card system more portable, Jeannie was taught to carry her card
in a fanny pack, remove it, and hand it to her therapist to receive attention.
RESULTS AND DISCUSSION: The number of episodes of breath holding are reported in the figure. During the functional
analysis, breath holding was observed most frequently in the attention condition (M= 6.3). The mean frequencies in the play, escape,
and tangible conditions were 0.1, 2.4, and 2.3, respectively. Breath holding was never observed during the alone condition.
The percentage of breath-holding episodes observed during the functional analysis was consistent with the frequency results. The
mean percentage during attention sessions was 15.7% (range, 2% to 34%). The single episode during play lasted 4% of the session
(M = 0.6%). Mean percentages during the escape and tangible conditions were 12.3% (range, 0% to 42%) and 6.9% (range, 2%
to 23%), respectively.
Pulse-oximetry data were also consistent with frequency and percentage results, indicating the highest frequency of desaturations
339
1995, 283, 339-340 NUMBER3 (FALL 1995)
340
FUNCTIONAL ANALYSI
REPORT
EXTINCTION+15
~~~~(BASEUINE) :SCH ATTfl (ATTENTION) SCHEDULED ATTENTION
14 :+MAND: + MAND TRAINING
co 13S ATTENTION
O D ESCAPE
0 12-CO OTANGIBLE
IL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Z NALONE
-I 9I
duing ateto ssin.Hpxceioeweemntrduigtobalinseiosnthatnincndin.Ehssin
0 Tr 8~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
U.
I
m
4
z 2
0~~~~~~~~~~~~~~~~~~~~~~~~7
SESSIONS
during attention sessions. Hypoxic episodes were momitored during two baseline sessions in the attention condition. Each session
contained nine episodes. The single play and tangible sessions monitored reflected one and six hypoxic episodes, respectively. Two
escape sessions contained one and three episodes, and the four alone sessions contained zero, four, two, and three. According to these
data, hypoxia occurred in the absence of observable breath-holding episodes, consistent with previous research indicating that less
severe episodes of hypoxia may be difficult to observe.
Intervention results are also reported in the figure. The mean number of breath-holding episodes was 1 (range, 0 to 3) when
intervention was initially implemented, 4.2 (range, 1 to 10) upon return to baseline, and 0.9 (range, 0 to 6) during the final
intervention phase. The mean percentage of breath-holding episodes was 4% (range, 0% to 10%) in the initial intervention phase,
11.8% (range, 1% to 20%) during the return to baseline, and 3.6% (range, 0% to 32%) after the intervention was reintroduced.
The frequency of hypoxic episodes assessed during two attention sessions after the intervention was implemented contained one and
two incidents of desaturation.
The results ofJeannie's functional analysis dearly supported an environmental function. Breath holding was observed most frequently
in the attention condition; however, its occurrence in other conditions indicated that it may have been multiply maintained. Due to
continued low levels during tangible sessions, an intervention matched to that function (i.e., the picture card system to request tangible
items) was implemented; this resulted in almost immediate reduction in breath holding to zero. Although generalization and main-
tenance data were not collected, informal observations during parent and teacher training in Jeannie's home and dassroom indicated
low frequencies of breath holding.
Extreme caution is advised when undertaking this type of analysis. Disorders involving physiological mechanisms require a medical
evaluation. Occasionally, medical etiology cannot be elucidated. In these cases, under medical supervision, operant contingencies should
be evaluated.
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